Introduction
Beans (Phaseolus vulgaris L.) are one of the most important leguminous crops in the Egyptian consumer. Beans are grown for local marketing or export, whether for green pods consumption, called snap beans or dry seed consumption, called common beans. The cultivated area of snap beans in Egypt is about 59313 feddans (feddan = 0.4 hectare), produced about 249396 tons (Ministry of Agriculture and Land Reclamation, 2015) .
The excessive use of chemical fertilizers in agriculture is an issue of concern. It causes, high level the pollutants in fruits, decrease soil fertility and pollution of groundwater . Organic fertilizers can be used to reduce the amount of toxic compounds (such as nitrate) produced by mineral fertilizers, improving the quality of vegetables produced as well as human health (Abd El-Hamied, 2001 and Mahmoud et al., 2009 ).
Substitution of chemical fertilizers by the organic amendments is very important for sustainability of agriculture production and maintain of soil fertility (Parakash and Prasad, 2000) . The compost and vermicompost quality is the most essential criterion in recycling organic waste and utilization in agriculture as organic amendments, they can meet the nutrient requirements of agriculture crops and significantly reduce the use of chemical fertilizers (Kowalchuk et al., 1999 and Mavaddati et al., 2010) .
Compost is an aerobically decomposed organic material derived from plants and animal sources by mesophilic and thermophilic microorganisms (Martens, 2000 and Insam & de Bertoldi, 2007) . Vermicompost is product of organic S USTAINABLE agricultural development need to provide alternatives of mineral fertilizers to produce safe food for humans, maintain of soil fertility and preserve of environment from pollution. Field experiment was conducted at the site of Vegetable Research Departments, Horticulture Research Institutein Giza Governorate, Egypt, to study possibility of using compost and vermicompost (compost of earthworm) as substitutes partial or fully for mineral fertilizers used in the production of green beans. The bean seeds (cv. Paulista) were sown in clay soil during the summer season of 2016 and 2017. Treatments of compost and vermicompost individually or in combination with or without adding 50% of recommended dose of mineral fertilizers,were investigated on bean plants. The effects of these treatments on the growth and yield of green beans were compared to full recommended dose of mineral fertilizers as control. All treatments of compost and vermicompost without mineral fertilizers decreased all the vegetative properties of bean plants. Compost and vermicompost singly or in combination + 50% mineral fertilizers were not showed any significant differences compared to 100% mineral fertilizers. The treatments of 100% mineral fertilizers and 50% mineral fertilizers + vermicompost sole or combined with compost gave the highest early and total yield compared to other treatments. Applying compost and vermicompost with or without mineral fertilizers, decreased nitrate content of bean pods. This study suggested possibility for using compost and vermicompost to reduce the amount of mineral fertilizers to produce good yield, healthy and safe of green beans. (Albiach et al., 2000 and Baziramakenga & Simard, 2001) . Among organic fertilizers, compost and vermicompost are sources of plant nutrients and produce vigorous plants (Manivannan et al., 2009 and El-Helaly, 2010) . Compost and vermicompost are soil conditioners that provide nutrients and organic matter within the soil, improve the water and nutrient holding of soil (Giusquiani et al., 1995 , Wells et al., 2000 and Cespedes Leon et al., 2006) . Application of compost to newly reclaimed lands has a positive effect on green bean growth and production (Abdel-Mawgoud, 2006) . Vermicompost has a significant positive influence on plant growth, flowering, fruiting, root development, yield and quality of beans (Fernandez-Luqueno et al.,2010 and Singh et al., 2011) . This study aims to evaluate replacing the mineral fertilizers for producing green beans partly or totally using compost and vermicompost.
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Materials and Methods
The field experiments were carried out at the site of Vegetable Research Departments, Horticulture Research Institute, Agricultural Research Center, Dokki district in Giza Governorate, Egypt, during two successive seasons of 2016 and 2017.
Plant Material
Seeds of snap bean (cv. Paulista) were sown in the field on 10 and 14 of February in the first and second seasons, respectively.
Soil Properties
The experimentwas conducted in clay soil using drip irrigation system. The chemical and physical properties of the soil are shown in Table1. The Experimental Layout The experiment was divided into ridges (70 cm width). The seeds were sown at a distance of 15cm in two rows on the ridge, two seeds in each placement.
The Experimental Treatments
• 100% of recommended NPK of mineral fertilizers (MF) as a control
Experimental Design
The experimental treatments were arranged in complete randomized blocks design with three replicates. The plot area was 4.2 m 2 (6 m length and 0.7 m width).
Quantities of application
The mineral fertilizers of NPK were applied according to Ministry of Agriculture and Land Reclamation (2013) as follow 60kg N/fed. as 179 kg ammonium nitrate (33.5% N), 30kg P 2 O 5 /fed. as 194kg calcium super phosphate (15.5%P 2 O 5 ) and 48kg K 2 O/fed. as 100 kg potassium sulphate (48% K 2 O). The quantities of compost and vermicompost were calculated based on nitrogen recommended dose in clay soil (60 kg/fed.), that were 6.316 and 4.880 tons/feddan on respectively. Analyses of the used compost and vermicompost are showed in Table 2 .
Time and Method of application
Calcium super phosphate was added as one dose during soil preparation, whereas ammonium nitrate and potassium sulphate were added at three equal portions, during soil preparation, after 20 and 40 days from sowing. Two-thirds of the quantity of both compost and vermicompost were 
Data Recorded Growth and nutritional status
In the beginning of fruit set stage, three plants were randomly chosen from each plot to determine plant height, leaf number and fresh shoot weight of plant. Also, chlorophyll reading was measured in the third upper leaf by using Minolta Chlorophyll Meter Spad 501. Nutrient content (NPK) in bean plants were determined in dry matter of the third upper leaf according to Cottenie et al. (1982) . Total nitrogen was determined by Kjeldahl method according to the procedure described by FAO (1989) . Phosphorus content was determined using spectrophotometer according to FAO (1989) . Potassium content was determined photometrically using Flame photometer as described by Chapman and Pratt (1961) .
Yield and quality characters
After 60 days from sowing, the pods were harvestedweekly for four times. Early yield was recorded during the first two harvests. Total yield was recorded per plot after each harvesting accumulatively until the end of harvesting season. Five plants from each replicate were randomly chosen to measure weight and number of pods per plant. Ten pods from each replicate were randomly chosen to determine length, diameter, weight and dry matter percent of pod. Total soluble solids (TSS) were measured by using Digital Refractometer. Percentage of fiber and protein were determined according to AOAC (2005) . As well as, nitrate contentof pods was determined using Cardy Nitrate Meter Model HORIBA, Spectrum Technologies, Inc., as described by AlMoshileh et al. (2004) .
Statistical analysis
Data of the two seasons were arranged and statistically analyzed by the analysis of variances according to Snedecor and Cochran (1980) with SAS software, version 9. Comparison of treatment means was donebyTukey test at significance level 0.05.
Results and Discussion
The effect of treatments on vegetative properties of bean plants present in Table 3 . Data showed that all applications of compost and vermicompost without mineral fertilizers decreased all the vegetative properties (height, leaf number, chlorophyll reading and fresh shoot weight) of bean plants compared to 100% mineral fertilizers in both seasons.The lowest values of vegetative growth parameters were resulted from 100% compost treatment. While all treatments of organic fertilizers (compost and vermicompost singly or combined) + 50% mineral fertilizers were not showed any significant differences compared to 100% mineral fertilizers. The maximum growth obtained by mineral fertilizer may be due to high composition of nitrogen available in mineral fertilizer, which supplement to the plant's vegetative phase. The result was in harmony with the findings of Sharma et al. (2003) and Deshmukh et al. (2005) . On another hand, low values in the parameters of vegetative growth with applying organic fertilizers only might be due to its slow release, thus the nutrients available of them are not sufficient for the plant requirements and this let to reduce vegetative growth of plant as was mentioned by Abdel-Mawgoud (2006) and Abou-El-Hassan et al. (2014) .
The effect of treatments on the nutritional statusinbean plantsshow in Table 4 . The highest concentrations of N and K were preceded by 100% mineral fertilizers treatment followed by 50% mineral fertilizers + compost and vermicompost in dividual or in combination. On the other hand,the lowest concentrations of N and K were obtained by compost without mineral fertilizers treatment. No significant differences were detected on P content of leaves among all treatments except compost without mineral fertilizers treatment, which decreased the concentration of P in the leaves. The high content of N and K in bean leaves with treatment of mineral fertilizer only might be due to it is easy decomposition, so the plants absorb nutrients from it in large quantities. These results are in agreement with those obtained by Sharma et al. (2003) , Singh & Chauhan (2009) and Mitova & Stancheva (2013) . The effect of different treatments on yieldpresent in Table 5 . Data showed that the treatments of 100% mineral fertilizers, 50% mineral fertilizers + vermicompost sole or combined with compost gave the highest early and total yield compared to other treatments. The treatments of 50% mineral fertilizers + compostand vermicompost without mineral fertilizers came in the second order of yield. The lowest early and total yield was obtained by compost without mineral fertilizers treatment in the two seasons. This trend was true with number of pods on plant. The effect of treatments on properties of snap bean pods show in Table 6 .
Egypt. J. Hort. Vol. 44, No.2 (2017) APPLICATION OF COMPOST AND VERMICOMPOST AS SUBSTITUTES FOR MINERAL…
The results indicated that all treatments of organic fertilizers without mineral fertilizers decreased length and weight of pod in both seasons. No significant differences were detected on pod diameter among all treatments except compost only treatment which decreased pod diameter compared to other treatments. All treatments of organic fertilizers + 50% mineral fertilizers gave similar results to 100% mineral fertilizers of length, diameter and weight of pod with no significant differences among them. These findings are agreement with those obtained by Singh & Chauhan (2009) Overall, all treatments of compost and vermicompost without mineral fertilizers reduced yield and properties of snap bean pods. This reduction may be due to organic fertilizers are slow release fertilizers, which leads to the nutrients available from them are insufficient for the plant requirements and thus reduce the vegetable growth, which reflected on reducing yield of beans. While the combination of mineral and organic fertilizers, could improve yield and its components compared to organic fertilizers only. This may be attributing to that organic fertilizers enhance soil aeration and increase nutrient hold capacity and offer good environmental conditions for the root system. These favorable conditions create better nutrients absorption and enhance the growth, which reflect improving of vegetative growth, photosynthetic activity, dry matter accumulation and consequently higher yield and good properties of pods. Concerning organic treatments, using vermicampot produced the highest yield and properties of pods compared to compost only or combined with vermicompost. Vermicompost superiority on compost might be due to that conventional compost is higher in ammonium content, while the vermicompost is higher in nitrate content, which is the more available form of nitrogen for plant absorption. In addition, vermicompost releases nutrients during short time compared to conventional compost. This was verified by Atiyeh, et al. (2000) , Singh & Chauhan (2009 ), Manivannan et al. (2009 , Mupondi et al. (2010) and Metkari et al. (2011) .
The effect of treatments on some compositions of green bean pods show in Table 7 . Data reveled that there were no statistical differences on all pod compositions except protein and nitrate contains in bean pods. All treatments of compost and vermicompost without mineral fertilizers decreased protein percent in pods. The low protein content of the pods may be due to the low amount of nitrogen available for plant absorption from organic fertilizers, where nitrogen is the basis of amino acids synthesis that are essential components of protein. 
Conclusion
It could be concluded that the using compost and vermicompost as substitutes partial of mineral fertilizers producing good yield and healthy of green beans.
